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PHYSICS.—The association of water with serpentine P. G. Nutrinea, 
U. 8. Geological Survey. 


Various minerals are known to take up and part with water with 
changes in humidity and temperature. The water may be either 
dissolved, adsorbed or chemically combined as part of the molecule. 
Quite commonly water is held in all three ways at once. Chemical 
analyses for combined water in minerals are usually based on the 
assumption that adsorbed and dissolved water are driven off by heat- 
ing for some time to 110°C. at room humidities. This preliminary 
study of a typical hydrous silicate was undertaken to determine 
whether it is possible to distinguish between these three kinds of 
association and to arrive at concepts of the energy changes involved. 
It is incidental to a comprehensive study of adsorption in oil sands. 

The literature of the subject of water association is fairly extensive. 
Of recent investigations, that by A. S. Coolidge* appears to be most 
closely related to the specific problem in hand. Of particular interest 
is his discussion of the various types of adsorption-vapor pressures 
curves. 

The investigation of systems of which only one component is volatile 
by the method of weighing is very simple in theory. The elimination 
of effects due to the container and to variations in room humidity is 
more difficult. The adsorption of air and water on platinum and on 
pyrex beakers was first investigated and is described elsewhere (to 


1 Published by permission of the Director, U. 8S. Geological Survey. Received 
January 3, 1928. 

*Lams and Coo.tipes. Journ. Amer. Chem. Soc. 42: 1146. 1920 (adsorption by 
charcoal). A. 8. Coorspan. Ibid. 48: 1808. 1917 (theory); 49: 708. 1927 (water 
and charcoal); 49: 1949. 1927 (mercury and charcoal). 
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appear in Science). Weighings at various temperatures were made 
while the material (in a small platinum crucible) was suspended in a 
small vertical furnace directly under the balance. Material at 
various humidities was conditioned in closed desiccators over sul- 
phuric acid solutions for 24 hours, then weighed at intervals of 1, 2, 5, 
10, 15 and 20 minutes, and the weighings plotted. Since the container 
reaches equilibrium with the atmosphere of the room in less than 
5 minutes, extrapolating the plotted curve backward to zero of 
time gives the true weight of the conditioned material to within 
0.1 mg. This program was tested by a preliminary run on analcite, 
NaAISi,O,- H.O, for Dr. W. H. Bradley of the Geological Survey. 

The serpentine used was suggested and selected by C. S. Ross of 
the Geological Survey and analyzed by F. A. Gonyer in the laboratories 
of the U. S. National Museum. It was crushed and sized between 
150 and 300 mesh sieves (0.15-0.05 mm.) and consisted entirely of 
clear homogeneous grains of a yellowish green tint with no appearance 
of weathering or leaching. Its composition is 3Mg0O-2Si0.-2H.O 
with part of the Mg replaced by ferrous iron. The H,O is supposed 
to come off in two steps on heating.* The molecular weight is 278, 
of which 2H,O forms 12.95 per cent. The analysis follows: 


ComMPposITION OF SERPENTINE TESTED 


F. A. Gonypr, ANALYST 


H,0 to 110° 
H,0 above 110° 


Serpentine over dry P,O; at 26° loses water down to 17.61 per cent 
(2.37 molecules) and reaches equilibrium. In 24 hours the sample 
reached a weight of 0.8661 gm.; in 48 hours, 0.8661 gm., having been 
exposed to room humidity (47 per cent) between the two runs. This 
was taken as the base weight throughout. Exposed to a saturated 
atmosphere for 24 hours, it came back to the same base weight over 


*F. W. Cuarxe. Constitution of the natural silicates, p. 94. 











P.O; in 24 hours. With air removed, the weight reached over P.O, 
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was 0.8656 gm. Evidently the air pressure has a slight effect on the 
retention of moisture. 
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The moisture retained over P,O; decreases slightly with rise in 
temperature. The relative weights found were 


Temp. 26° 36° 46° 56° 
Wt. 1.0000 0.9979 0.9969 0.9962 


The maximum concentration of water in (or on) a mineral which has 
the vapor pressure zero or held against zero external pressure is an 
important constant, but since it varies with temperature, no definite 
molecular structure is indicated. 

Relative weights of serpentine in equilibrium with water vapor of 
various concentrations are given in the following table and in Figure 1. 
Weights are relative to that at 26° and humidity zero as a base. 
Humidities range from zero (over P,O;) to saturation. In the last 
two columns for comparison are given weights relative to that at 
zero humidity as a base. 


RELATIVE WEIGH Irs OF SERPENTINE AT THREE TEMPERATURES AND VARIOUS HUMIDITIES 


The curves are considerably flatter, i.e., the material is much less 
sensitive to changes in humidity, in the middle range of ordinary 
atmospheric humidities than under more arid or more humid condi- © 
tions. The minimum slope is in the neighborhood of 40 to 50 per cent 
humidity. Except at the lowest humidities (under 10 per cent), 
serpentine will hold less water at 36° than at 26° but at 46° will hold 
more. This behavior would indicate a change from exothermic to 
endothermic adsorption (or solution) in the neighborhood of 35° but 
this point may better be decided by calorimetric methods. The range 
of molecular water at 26° is from 2.37 at zero humidity to 2.49 at 40 
per cent (flattest point of curve) to 2.74 at saturation. 

These data give vapor pressures of serpentine holding various 
proportions of water either adsorbed, dissolved or combined. Analo- 
gous curves for sulphuric acid of various concentrations are of quite 
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similar S-shape but it does not follow that the uncombined water in 
serpentine is in solution, for adsorbed water in many cases also gives a 
curve of this form. 

Ignition of this serpentine to a dull red (about 600°C.), produced a 
change in its properties worth noting. Material in equilibrium with 
air at 80 per cent humidity lost 18.8 per cent on heating, of which 
12.1 per cent was regained over night. In a P,Q; desiccator, it 
reached a weight 84.9 per cent of the original weight. Taking this 
weight (at humidity zero) as a base, equilibria were observed at 
various humidities (26°C.) as follows: 


IaniTep SERPENTINE AT Various HuMIDITIES 


The ignited material takes up 50 per cent more water than the raw 
(see above) at the same humidities. Since at the same water concen- 
tration the vapor pressure is lower, the water is more firmly held by 
ignited than by raw material—a result opposite to that anticipated. 
' The above data on variation in weight with relative humidity may 
readily be converted into vapor pressures at various concentrations of 
water in serpentine. At zero humidity (over P:O;) the weight of the 
raw serpentine was 1.1761 times that of the completely dehydrated 
material. The ignited serpentine, cooled in a P.O; desiccator, con- 
tained no appreciable water nor did it regain any that could not be 
desiccated off on exposure to various humidities for a week. 

The mechanical energy of association m per gram molecule is ob- 
tained from concentration and vapor pressure from the relation 


d log c mm 
@ d log p ~ RT 6p 
Log concentration is plotted against log pressure (Figure 2) and 
differentiated graphically. Since d log ¢ = dc/ec is dimensionless 
(as is also dp/p) any convenient units may be used. This equation 
is applicable to such heterogeneous systems if the concentration change 


is due entirely to the pressure change. 
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The graphs show that at each temperature, the energy of association 
is constant for pressures up to that corresponding to about 40 per cent 
humidity. In other words the gas law or rather Raoult’s law holds in 
this range and the compressibility varies inversely as the pressure. 
The water behaves precisely as though it were in solution in the 
serpentine, but the solubility islow. The ratio m/RT instead of being 
unity as for gases or 0.96 for water at 26° is very much lower, as in 
solutions of rather insoluble material. Values found from curves 
similar to those of Figure 2 are 


Vatvues or m/RT Founp 


0-40 per 50 per 90-100 per 
cent H cent H cent 
TRO COTO BO oo oo oie. oe oe BETES Co cciccasee -0186........ AB ..civ-ewe .261 
- ~ ME Win tvesncscedt ee etéscteucassoue .0218........ A -202 
ad gf ee hse a | SEE Tes POE fe .0215........ bee .172 
Ignited “ Br ae selgteatiees Os vciscecseccases SOO. T . eescee os ee 


Water 26° (external work) m/RT = 0.96 
Liquid water (Bridgman) m/RT = .034 + .037 log p 


The decrease in weight with rise in temperature is given in the table 
below and shown in Figure 3. It is believed that equilibrium was 
reached in every case. Half the effect occurred within an hour after 
the temperature was raised; it was practically complete in 6 hours but 
final weighings were made only after 24 hours. An additional 24-hour 
heating gave no further loss. 

Two runs made at 16 temperatures each, one with serpentine in 
equilibrium at 26°, 80 per cent humidity, the other at 26°, 47 per cent, 
agreed perfectly when reduced to 950°. The maximum departure from 
a smooth curve was but 0.0004 per cent. The percentages below are 
from the curve starting at 80 per cent humidity. 


PgeRcENTAGE WEIGHT AT DIFFERENT TEMPERATURES 


BP Wires LIFES 1.0000 oe MTL Tee 0.9467 
eee Te ee 0.9930 BOE Se ceavives ok ys 9379 
Din one bs desvieds -9881 oe 9239 
ee 9843 GPs ci spradecncevace 8884 
MRS o5y oe ceceeeans 9784 Rn 8355 
BRO anc FN Facer 9742 GR es 0 tOS% gp 8s pane 8450 
MI i's citys cab-eaes 9670 PTO te 8417 
AREA 9584 GOD an. 5 Girocs lat dden'ss 8383 


This graph shows only moderate curvatures and no straight line 
portions. There is no indication of any break near 100° nor near the 
transition temperature (573°) of silica. Its flatness above 900° in- 
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dicates equilibrium and the value 0.8370 was chosen as a base weight 
for presumably anhydrous material. The weight at 26° was 1.1947 
times this. 
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£:; Fig. 3 Weight ~ Temperature 


The energy per gram molecule g, necessary to free water from a 
material is given by the Van’t Hoff equation, which certainly applies 
to this case. In dimensionless form this is 











d log c q 
@) d log T ~ RT y 
Multiplying through by T to split out the constant ¢/R, this becomes 
; 
d log c qd 
" d/T) BR 


Hence, if log c be plotted against 1/7, a straight line portion will 
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indicate constancy of molecular energy of association q through the 
corresponding range of temperatures. This graph is shown in Figure 4. 
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The whole curve from room temperature to 850° breaks up into 
three straight lines (26°-368°-620°-850°) differing enormously in 
slope and sharply differentiated. The values are 


ENERGY OF ASSOCIATION 


@/R q 
Es ooo ve chiah meme FEA PAR bos be 142 deg........... 282 cal/gm. mol. 
DE obo. I. QE RRR od Cue WA. A 1350 “ 
NO Siti ativan. pivicded. etiaseew f IMT snd is wudes 34140 * 


The break between straight lines is very abrupt, an observation at 
622° lies very near the corner between adjacent straight lines. The 
three intervals of constant energy are indicated by cross lines on the 
graph of Figure 3. 

This evidence is rather convincing that water exists in raw serpentine 
in three distinct forms, somewhat as ordinarily supposed, and with 
widely different energies of association—adsorbed, monohydric, and 
dihydric. But the weight-temperature curve does not show this nor 
































FEB. 19, 1928 KILLIP: NEW SOUTH AMERICAN LOASACEAE 89 


does the customary preheating to 110°C. by any means completely 
remove all but hydrated water; this temperature should be 368° 
instead. ' 

At the lower transition point (368°) the indicated water content 
(read from the curve) is 14.90 per cent which is 36.058/18 = 2.003 
in molecular proportion. At the higher point however (620°) the 
water content is 9.26 per cent, corresponding closely (1.246) to 1.25 
molecules of water, not to a single molecule as might be assumed. 

Perhaps the simplest interpretation of these results is that below 
368° the material consists of 2H,O-serpentine containing a variable 
amount of adsorbed and dissolved water decreasing to 0 at 368° but 
requiring a constant (!) amount of energy 15.7 cal./gm. to drive it off. 
Between 368° and 620° the molecules are progressively breaking down 
from 2H,0 to #H.O and requiring 75.0 cal./gm. of energy in the proc- 
ess. At 620° the associated water is all {H:0. Above 620° the 
material is a mixture of {H,0 and anhydrous serpentine, the removal 
of this last water requiring 1897 cal./gm. throughout. The constancy 
of the energy of association over each of the three ranges (Berthelot’s 
Principle) is remarkable, particularly in the lowest, suggesting a higher 
hydrate. 

This method of thermal analysis of a two component system appears 
to be quite effective in dissecting out hydrates. It is rather remarkable 
that the specific energy of dehydration should be independent of 
temperature for adsorbed water as well as for molecular water. The 
method is being applied to other minerals. The curve for analcite 
is shown in Figure 3 for comparison. Further results will be published 
later. 


BOTANY.—New South American Loasaceae.1 Evusworts P. Ki.up, 
U. 8. National Museum. 


Among specimens of Loasaceae from South America recently sub- 
mitted to me for determination, several appear to represent new 
species. Descriptions of these follow, the various divisions referred 
to being those of Urban and Gilg’s excellent monograph? of the family. 


1 Published by permission of the Secretary of the Smithsonian Institution. 
Received January 3, 1928. 
2? Nov. Act. Acad. Caes. Leop. Carol. Vol. 76. 1900. 
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Loasa heucheraefolia Killip, sp. nov. 


Plant perennial; stem subligneous, up to 1 cm. in diameter, tomentulous, 
sparingly to densely setose with very slender setae; leaves alternate or sub- 
opposite; petioles 2 to 4 cm. long; blades orbicular in outline, 3 to 6 cm. long, 
3.5 to 6.5 em. wide, shallowly and irregularly 7-lobed (lobes undulate or 
irregularly crenate), cordate at base with a narrow sinus, tomentulous, 
pilosulous and sparingly setose on both faces; flowers 5-merous, axillary, 
solitary (?), the peduncles 1 to 1.5 em. long; calyx broadly turbinate, 8 to 
10 mm. long, 10 mm. wide, densely pilosulous, setose, the lobes oblong- 
lanceolate, 8 mm. long, 4 mm. wide, acute; petals obovate, 15 mm. long, 8 
mm. wide, rounded at apex, narrowed at base, strongly concave, white; 
scales rectangular, 5 mm. long, 4 mm. wide, incurved, 3-nerved, the nerves 
slightly inflated, terminating in a filament about 3 mm. long; staminodia 
2 within a scale, linear-subulate, 1.2 to 1.4 em. long; stamens about 50, the 
filaments about 1 cm. long, the anthers oval, about 1.2 mm. long; mature 
capsules not seen. 

Type in the herbarium of the Field Museum of Natural History, no. 
518960, collected at Tambo de Pariocota, Peru, altitude about 1000 meters, 
October 8, 1922, by Macbride & Featherstone (no. 2543). 


Series Floribundae. Though mature fruit is not present, the general habit 
of the plant and the shape of the scales suggest a relationship with L. pallida 
Gill. It is readily distinguished from this by the shape of the leaves and 
the longer filaments in which the scale-nerves terminate. 


Loasa puracensis Killip, sp. nov. 


Perennial herb, 60 to 100 cm. high; stem minutely pubescent with grayish 
curved subhyaline hairs, with numerous slender brownish setae inter- 
mingled ; leaves alternate or subopposite, membranous, hispidulous, sparingly 
setose, tomentose on nerves; petioles up to 10 em. long, grayish-tomentose 
and densely short-setose; leaf blades suborbicular to lance-ovate, 3 to 12 
em. long and wide, subpalmately lobed, the lobes 5 or 7, triangular, extend- 
ing less than one-third distance to midnerve, acuminate, sinuate-dentate; 
flowers 5-merous, terminal and axillary, the peduncles up to 3 cm. long, 
densely setose; calyx obconic, densely rufo-setose, the lobes lanceolate, 5 to 
10 mm. long, 4 to 5 mm. wide at base, acuminate, tomentulous; petals flat, 
obovate, 1.3 to 1.5 em. long, 0.6 to 0.7 em. wide, rounded at apex, slightly 
narrowed in lower quarter, orange-red, tomentulous, especially without; 
scales rectangular, petaloid, 5 mm. long, 4 mm. wide, birostrate (beaks 
1.5 mm. long), bearing on outside near middle 2 suborbicular sacs, the neck 
barely 1 mm. longer than sacs, narrowed toward apex; staminodia 2 opposite 
each scale, linear-lanceolate, 5 mm. long, 1 mm. wide at base, puberulent; 
stamens about 60, the filaments about 1 cm. long; anthers oblong, barely 1 
mm. long; capsule obconic, 2 to 2.5 cm. long, cano-tomentose and densely 
rufo-setose. 

Type in the U. 8. National Herbarium, no. 1,142,158, collected on open 
hillside, Mount Puracé, Department El] Cauca (Central Cordillera), Colombia, 
altitude 3100-3300 meters, June 11-13, 1922, by F. W. Pennell and E. P. 
Killip (no. 6682). 


Series Grandiflorae. Related to L. acuminata Wedd.; differing in smaller 
flowers, shape of scales, and indument of staminodia. 
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Loasa rugosa Killip, sp. nov. 


Perennial herb, about 35 cm. high; stem stout, nearly 1 cm. thick, minutely 
pilosulous and densely rufo-setose; basal leaves numerous, the cauline few; 
petioles 2 to 6 cm. long; leaf blades reniform, 2.5 to 3.5 em. long, 4 to 7 em. 
wide, shallowly and irregularly 5 to 9-lobed, deeply cordate, coriaceous, 
strongly rugose, nearly glabrous above, rufo-tomentose on nerves and veins 
beneath; peduncles stout, up to 4 cm. long; calyx obconic, densely setose 
with yellow-brown setae, the lobes ovate-lanceolate, up to 2 cm. long, 1 
cm. wide, acute; petals 5, obovate, 4 cm. long, 2.5 em. wide, orange; scales 
petaloid, rectangular, 12 mm. long, bilgbate to below middle (lobes erect 
2 mm. wide), bearing 2 suborbicular appendages on outside near base; 
staminodia 2 within each scale, linear-setaceous, 15 mm. long, densely 
pilosulous; stamens about 50; filaments 2 to 2.5 cm. long; anthers linear- 
oblong, 2 mm. long; capsule broadly obconic, 2 to 2.5 cm. long, 2 em. wide, 
densely setose with dark brown setae. 

Type in the herbarium of the Field Museum of Natural History, no. 
535435, collected at Tambo de Vaca, Peru, altitude 4000 meters, June 10-24, 
1923, by J. F. Macbride (no. 4350). Duplicate in U. 8. National Her- 
barium. 

Series Grandiflorae. Related to L. peliata Spruce; differing in non- 
peltate, thicker, strongly rugose leaves and much larger flowers. 


Loasa cuzcoensis Killip, sp. nov. 


Annual herb, 30 to 40 cm. high, or higher; stem stout, up to 1 em. thick, 
longitudinally striate, clothed with small whitish hairs and with numerous 
dark-brown setae; leaves alternate or subopposite; petioles 0.5 to 3.5 cm. 
long; blades ovate to lance-ovate in outline, 5 to 12 cm. long, 3 to i0 cm. 
wide, subpinnately lobed (lobes 7 to 9, acute, the basal usually the longer), 

arply serrate, truncate to subcordate at base, hispidulous, sparingly 
setose; flowers 5-merous, borne toward ends of stem and tenichee the 
peduncles up to 3 cm. long; calyx cylindric-obconic, densely covered with 
dark brown, divaricate setae, the lobes ovate, 5 to 6 mm. long, acute; petals 
obovate, about 1.5 cm. long, 0.6 cm. wide, cucullate distally, unguiculate 
toward base, pilosulous without, pale yellow (?); scales triangular-ovate, 
about 5 mm. long, bisaccate toward base (sacs much-inflated), callous- 
thickened toward apex, otherwise smooth, the marginal teeth lanceolate, 
scarcely 1 mm. long; staminodia 2 within each scale, subulate, 4 to 5 mm. 
long; stamens about 60, the anthers ovate, about 0.5 mm. long, purplish; 
capsule cylindric-obconic, 2 em. long, nearly 1 cm. wide. 

Type in the U. S. National Herbarium, no. 1,283,242, collected near San 
Sebastian, Cuzco Valley, Peru, altitude 3200 meters, January, 1927, by F. L. 
Herrera (no. 1465). 

A second Herrera specimen, ‘Cuzco, 3000-3600 meters, July 1923,” is 
clearly this. Probably Pennell’s 13571, from Sacsahuaman, above Cuzco, 
belongs here. 


This and the following species belongs to the complex series Saccatae, 
and apparently come nearest L. ferruginea and L. poissoniana. From 
both of these this and L. hastata differ in shape of leaves and in the size and 
other details of the flowers. 
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Loasa hastata Killip, sp. nov. 


Annual herb, 50 to 75 em. high; roots densely fibrous; stem stout, up to 
1.2 cm. in diameter toward base, erect, somewhat succulent, densely covered 
with short (about 0.5 mm.) retrorse or divaricate pale setae, with numerous 
longer (up to 2 mm.) brown setae toward summit; leaves alternate, or the 
lower subopposite, sessile (or the lower with slender petioles up to 1.5 cm. 
long), varying from ovate-lanceolate (lower) to hastate, 3 to 10 cm. long, 
1.5 to 7 em. wide, acuminate to a subacute or obtuse apex, subcordate or 
subtruncate at base, irregularly sinuate-lobed, hispidulous above, finely 
pilosulous beneath; flowers 5-merous, borne at ends of stem and branches, 
forming a pseudo-raceme; calyx obconic, densely covered with long (3 to 4 
mm.) light brown setae, the lobes ovate-lanceolate, 6 to 7 mm. long, acute, 
occasionally with a few minute teeth at margin, setiferous; petals 1.3 to 1.5 
em. long, unguiculate below, cucullate above, about 1 cm. wide, “green- 
tinted,” sparingly setiferous on nerves without; scales triangular-ovate, 
about 6 mm. long, bisaccate (sacs strongly inflated), “bright yellow and red, 
shading into a rose-pink,” the neck with 2 horizontal thickened bands, the 
teeth lanceolate, about 1 mm. long; staminodia 2 within each scale, narrowly 
lanceolate, filiform toward tip, about 8 mm. long, minutely papillose; 
stamens 60 to 75, 6 to 7 mm. Jong, the anthers ovate, scarcely 1 mm. long, 
“whitish”; capsule subcylindric, 2 cm. long, 0.5 cm. wide, pilosulous and 
densely covered with long, divaricate setae. 

in the herbarium of the Field Museum of Natural History, no. 
516950, collected in wet sunny places at Matucana, Peru, altitude about 
2500 meters, April 12 to May 3, 1922, by Macbride & Featherstone (no. 416). 
— in U. 8S. National Herbarium. 
ries ; 


Cajophora taraxacoides Killip, sp. nov. 


Low, apparently perennial herb, with leaves numerous and rosulate at 
base and stems suberect, 1 to 4 cm. long; petioles 4 to 6.5 cm. long, sub- 
equaling or longer than blades; blades narrowly lanceolate, 4 to 7 cm. long, 
1.5 to 3 em. wide, deeply pinnate-lobed or pinnatisect (lobes triangular 
ovate, sinuate-dentate, 4 to 6 to a side, the lower nearly opposite, the upper 
alternate), hispid above, the hairs thickened at base, hirsutulous beneath, 
both faces with a few slender setae, the nerves and veins strongly impressed 
above; pedurtcles very slender, 5 to 10 cm. long; calyx cylindric-obconic, 
straight, densely covered with short whitish hairs with a few setae inter- 
mingled, the lobes linear-lanceolate, about 8 mm. long, the margin cleft 
into a few filiform subulate teeth; petals 5, cymbiform, 1 to 1.2 cm. long 
0.7 to 0.8 em. wide, yellow; scales strongly saccate, carinate, 6 mm. long 
3 to 4 mm. wide, bilobed at apex, bearing on outside 3 slender threads 2.5 
mm. long; staminodia 2 within each scale, narrowly linear, about 4 mm. long; 
stamens about 50, 4 to 5 mm. long; capsule recurved, subcylindric, 2.5 cm. 
long, 0.6 cm. in diameter, straight. 

Type in the U. 8. National Herbarium, no. 921784, collected in the 
Department of Andalgal4, Province of Catamarca, Argentina, February 12, 
1917, by P. Jérgensen (no. 1158). 


Section Orthocarpae, Series Pleiomerae. From C. pycnophylla, a near 
relative, this species is distinguished by its less deeply cut leaves and long 
petioles and by details of the flower structure. 
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Cajophora pauciseta Killip, sp. nov. 


Lax, apparently decumbent herb, 20 cm. long, or more; stem slender, 
densely and finely pilosulous, with numerous stiffer subretrorse hyaline 
hairs and a few senior white setae intermingled ; leaves opposite; petioles up 
to 5 em. long, about half as long as blade; blades lanceolate or ovate-lanceolate 
in general outline, 5 to 10 cm. long, 2 to 5 cm. wide, deeply and regularly 
pinnate-lobed (lobes opposite, about 6 pairs, dentate or dupli-dentate, 
acutish), thin-membranous, densely covered above with short (about 1 mm.) 
stiff appressed hyaline hairs, glabrous on nerves, densely cano-tomentose 
beneath; peduncles subterminal, erect, 4 to 5 em. long; calyx obconic, 
densely clothed with yellowish brown bristles; the lobes lanceolate, about 1 
cm. long, 0.2 cm. wide, remotely denticulate; petals 5, cymbiform, 1.5 to 
1.8 em. long, 1 to 1.3 em. wide, unguiculate at base; scales sac-like, 10 to 
12 mm. long, 7 mm. wide, slightly keeled at midnerve, 3-nerved (nerves not 
terminating in free threads), bidentate at apex, the teeth lanceolate, 2 
mm. long; staminodia 2 within each scale, linear, about 12 mm. long, papil- 
lose at margin; stamens about 100, 1.2 to 1.4 cm. long, the anthers broadly 
ovate. 

Type in the U. S. National Herbarium, no. 1,044,294, collected in rocky 
soil, vicinity of Oroya, Peru, altitude 3300 to 4000 meters, by A. 8S. Kalen- 
born (no. 48). 

This species belongs to the small group of the Section Orthocarpae repre- 
sented by C. coronata, C. cirsiifolia, and C. cymbifera. The scales are 
shaped like those of C. cymbifera but are tridentate, not with a triangular 
lobe; the leaves are proportionately narrower. 


Cajophora tenuis Killip, sp. nov. 


Slender scandent herb; stem less than 1 mm. thick, sparsely pilosulous, 
nearly destitute of bristles; leaves opposite, petiolate (petioles 2 to 3.5 cm. 
long), lanceolate in general outline, 3 to 5 cm. long, 1.5 to 3 cm. wide, acute 
at apex, cordulate at base, pinnately 6-lobed (lobes ovate, sinuate-denticu- 
late, extending about halfway to midnerve), thin-membranous, densel 
appressed-pilosulous above, hirsutulous beneath; inflorescence subterminal, 
the flowers solitary, the peduncles very slender, up to 5 cm. long, bearing 
numerous short retrorse bristles toward end; calyx obconic, densely covered 
with yellowish setae about 2 mm. long, the lobes narrowly linear, 6 to 7 
mm. long, entire; petals 5, cymbiform, 16 to 18 mm. long, 10 to 12 mm. wide 
narrowed at base, finely hirsutulous and sparingly setose, pale cream- 
colored; scales saccate-convex, 8 mm. long, 3 mm. wide, 3-nerved, finely 
puberulous, shallowly bidentate at apex, bearing 3 slender threads about 3 
mm. long; staminodia 2 within each scale, 9 to 10 mm. long, thickened toward 
apex; stamens numerous, about 10 mm. long; capsule narrowly oblong, 20 
mm. long, 4 mm. in diameter (not fully developed), spirally twisted. 

Type in the herbarium of the Field Museum of Natural History, no. 
534636, collected in dense shrubbery, Maria del Valle, Peru, altitude about 
2200 meters, April 30, 1923, by J. Francis Macbride (no. 3560). Locally 
known as “ortiga.” 


The shape of the capsules would place this near the Argentine species 
C. cernua (Section Dolichocarpae) in Urban and Gilg’s monograph. That 
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plant, however, is more robust, has differently shaped leaves, and differs in 
several details of flower structure. 


Cajophora macrantha Killip, sp. nov. 


Vine; stem terete, about 2.5 mm. thick, sparingly setulose with slender 
retrorse bristles; leaves opposite, petiolate (petioles 1 to 2.5 cm. long), 
lanceolate in general outline, 5 to 8 cm. long, 3 to 5 cm. wide, acuminate, 

innatifid to about halfway to midnerve (segments ovate-lanceolate, regu- 
aie serrate-dentate), cordate at base, setulose above, appressed-hirsutulous 
on nerves and veins beneath; flowers 5-merous, subterminal, the peduncles 
about 5 cm. long; ovary broadly obconic, 1 cm. long, 1.2 cm. wide at throat, 
densely setose, the lobes linear-oblong, 1 to 1.2 cm. long, 0.3 cm. wide, 
irregularly toothed, the teeth narrowly linear; petals slightly cymbiform, 
2.8 to 3 cm. long, 2.2 to 2.3 em. wide, slightly narrowed at base, white; scales 
deeply concave, 9 to 10 mm. long, 7 to 8 mm. wide, finely papillose, green, 
the margin truncate, slightly thickened, dorsal thread none; staminodia 
linear, about 10 mm. long; stamens about 75, 10 to 12 mm. long, the anthers 
linear-oblong, 1.5 mm. long. 

Type in the herbarium of the Field Museum of Natural History, no. 
535555, collected at Tambo de Vaca, Peru, altitude about 3600 meters, 
June 10-24, 1923, by J. Francis Macbride (no. 4468). Duplicate in U. 8S. 
National Herbarium. 


Section Dolichocarpae. Obviously related to C. contorta from the shape 
of the scales, the proposed species differs in its less deeply cut leaves, larger 
flowers, and longer, proportionately narrower anthers. 


Cajophora madrequisa Killip, sp. nov. 


Herbaceous vine; stem terete, 1.5 to 2.5 mm. thick, sparingly appressed- 
setulose; leaves opposite, petiolate (petioles 1 to 2 cm. long), lanceolate or 
oblong-lanceolate, 3 to 6 cm. long, 1.5 to 3 cm. wide, acuminate at apex, 
subtruncate or cordulate at base, pinnately lobed (lobes broadly ovate or 
suborbicular, dentate or denticulate, subopposite, 5 or 6 to a side) or merely 
denticulate toward apex, finely appressed-hispidulous above, rufo-tomentose 
beneath; flowers solitary or in 2 or 3-flowered cymes, the peduncles up to 8 
em. long, densely retrorse-hirtellous; calyx obconic, about 1 cm. wide at. 
throat, densely rufo-setose, the lobes narrowly linear or lance-linear, up to 
20 mm. long, 3 mm. wide, subulate-dentate; petals 6, cymbiform-concave, 
17 to 19 mm. long, 10 to 12 mm. wide, scarcely narrowed at base, tomentu- 
lous, hirtellous without, apparently light yellow; scales convex (dorsal view), 
5 to 6 mm. long, 3 to 4 mm. wide, shallowly bidentate at slightly narrowed 
apex, bearing 3 slender threads 1.5 mm. long; staminodia 2 within each 
scale, lance-linear, 12 mm. long, 2 mm. wide at base, each bearing a sub-. 
orbicular appendage dorsally near base; stamens about 100, 12 to 15 mm. 
long, the anthers ovate-orbicular, 1.2 mm. long; capsule clavate, 5 cm. 
long, 1.2 cm. in diameter at summit, tapering to a short stipe, spirally 
twisted to right. 

Type in the U. S. National Herbarium, no. 604480, collected in the 
Lucumayo Valley, Peru, altitude 1800 to 3600 meters, June 18, 1915, by 
O. F. Cook and G. B. Gilbert (no. 1294). The local name is given as. 
“madrequisa.”’ 
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In the Monograph of Loasaceae all of the climbing species described have 
5-merous flowers and twisted capsule. The ten species having six or seven 
petals are all erect, rigid plants and were placed in the section Orthocarpae, 
characterized as ‘“‘numquan volubilis” and as having straight or very slightly 
twisted capsules. Subsequent to the publication of the Monograph, Urban 
and Gilg described* a climbing species with six petals, C. scarletina, and 
associated it with C. mollis of Orthocarpae. Whether the capsules of this 
species are straight or twisted is not stated. Cajophora madrequisa ap- 
parently should be placed with the climbing species with twisted capsules 
(Dolachocarpae), the section being amended to include species with six petals. 
Cajophora scarletina perhaps belongs here too. From C. madrequisa it. 
differs in having more deeply cut leaves and larger scarlet flowers and in 
being far more densely setose. 


Cajophora pedicularifolia Killip, sp. nov. 


Scandent herb; stem about 2 mm. thick, subquadrangular, glabrous, the 
distal portion and petioles beset with short whitish setae; leaves opposite, 
petiolate (petioles 1 to 2 cm. long), lanceolate or oblong-lanceolate, 5 to 10 
em. long, 1.5 to 4 cm. wide, acuminate, subtruncate or cordulate at base, 
symmetrically 6 to 8-lobed (merely dentate toward apex; lobes broadly 
ovate, 1 to 1.3 cm. wide, dentate to subentire), bearing on upper surface, 
mainly toward margin, numerous translucent setae 1 to 1.5 mm. long, 
beneath nearly glabrous but with a few setae on nerves and veins, dark 
green above, paler beneath; flowers 5-merous, solitary in upper axils, the 
peduncles 3 to 5 cm. long; calyx turbinate, 1 cm. long, densely covered with 
yellowish bristles, the | lanceolate, 1.3 to 1.5 cm. long, 0.4 to 0.5 cm. 
wide, acuminate, subulate-dentate; petals oblong-cymbiform, 2.2 to 2.4 
em. long, 1 to 1.2 em. wide, cucullate toward apex, scarcely narrowed at. 
base, finely pulverulent, setiferous outside near midnerve, apparently 
yellow; scales ovate-rectangular, 7 mm. long, 6 mm. wide, 3-nerved, trun- 
cate at apex, bearing just below apex 3 narrowly linear filaments 4 to 5 mm. 
long, and 2 transverse ridges, the upper ridge arcuate between the fila- 
ments; staminodia 2 within each scale, narrowly linear, 9 to 10 mm. long, 
densely papillose ; stamens about 100, 15 to 18 mm. long, the anthers oblong, 
blackish; capsule subcylindric, 10 to 12 mm. long, 5 mm. wide (not fully 
developed), densely setose. 

in the U. 8. National Herbarium, no. 1,177,715, collected at. 
Unduavi, North Yungas, Bolivia, altitude 3300 meters, November 1910, by 
a Buchtien (no. 2898). Duplicate in New York Botanical Garden Her- 
arium. 


The character of the scales indicates that this species belongs to the small 
section Bicallosae. From the two known species, C. stenocarpa, of Peru, and 
C. arechavaletae, of Uruguay, C. pedicularsfolia is readily distinguished by 
the shape of the leaves, smaller flowers, and proportionately broader scales. 


* Bot. Jahrb. Engler 45: 470. 1911. 
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ZOOLOGY .—The screw-nemas, Ascarophis van Beneden 1871; parasites 
of codfish, haddock and other fishes... N. A. Coss, United States 
Department of Agriculture. 


The screw-nemas, as it is here proposed to call them, have yet to be 
adequately studied. Not very much has been added to van Beneden’s 





Fig. 1—Head and tail end of 
Ascarophis heliz n. sp. Above, to 
the right, front view of the lip 
region. The head end is nearly a 
ventral view, but slightly oblique. 
The tail end is a dorsal view, and 
the anus, being on the far side, is 
but indistinctly shown. 


original description. Almost nothing 
is known about their iife history and 
habits. However, the present commun- 
ication adds considerably to our knowl- 
edge of their morphology. The sug- 
gested explanation of the remarkable 
screw form, and its probable mode of 
evolution, presents the nemic cuticle in 
a new role. (See Figs. 5, 6, and 7.) 

Considering the number of screw- 
nemas thus far seen, it is remarkable 
that no males have been discovered. 
Nicoll records screw-nemas as ‘‘ex- 
tremely numerous” in haddock. Van 
Beneden found them originally in the 
codfish; Nicoll, in the codfish and had- 
dock, and in the fishes Hippoglossus 
vulgaris and Cotus bubalis; and Mac- 
Callum now finds a species in the sting- 
ray. 

Nemas so widespread and numerous 
probably have economic significance. 
This probability can not be dismissed 
by citing the absence of definite evi- 
dence to the contrary, for, at rather 
frequent intervals nowadays, nematolo- 
gists are showing that nemas long 
known and lightly regarded, are not 
only of some importance in their rela- 
tionship to mankind but sometimes of 
great importance; and the multitudi- 


nous ways in which this comes about may well give pause to any who, 
basing their views on past records and much current opinion, see in the 
presence of such parasites merely an interesting phenomenon. 


1 The investigations were carried on at the laboratory of the United States Bureau 
of Fisheries, at Woods Hole, Mass. Received January 3, 1928. 
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For example, it is now found that the presence of nemic parasites 
not infrequently has a profound effect upon the reproductive organs 
of the host, a limited number of the parasites even producing complete 
sterility in a host otherwise apparently normal. That such cases in their 
most definite form have thus far been found mainly in the invertebrate 
phyla does not invalidate the application of the idea to vertebrates, 
even were such cases wholly unknown in the vertebrata,—which 
they are not. Considering the well known universal specificity of 
certain chemical reagents,—chloroform for instance, a ‘‘universal’’ 
anaesthetic,—we should be prepared to accept without very much 
surprise some such universal specificity in the action of some hormones, 
particularly sexual hormones, whose origin traces back to comparatively 
simple, but fundamental, ancestral cell phenomena. 

Again, there is abundant evidence of high infant mortality in a great. 
variety of animals and plants, due to nematism, This, coupled with 
our ignorance of the early life histories and food habits of fishes, even 
common ones, makes it unwise to ignore the possible economic impor- 
tance of the nemic parasites of fishes. 

Many other examples could be cited of the multitudinous and 
unexpected ways in which nemas are being shown beneficial or in- 
jurious to mankind. 


Ascarophis helix n. sp. 


a4. Pais? a8... RE ae. PRE BF... PB. a5. 2mm, The thick layers of the 
transparent, “colotioes, naked cuticle are traversed by obvious plain transverse 
striae, which vary markedly i in different portions of the body. On the head, 
however, the transverse striae are hard to resolve; yet critical examination 
of the striae immediately on and behind the lip region even resolves them 
into rows of dot-like elements. In this region the crenations of the contour 
seem duplex, four double crenations a short distance behind the head occupy- 
ing 10 microns, so that each crenation encompasses about 1.25 microns. 
In the latitude of the nerve-ring the striae are 1.7 microns apart; thence 
backward they are gradually coarser and more distinct, each striation 
becoming @ double line. Furthermore, it is soon apparent that the stria- 
tions pass around the body in the form of right-handed helices—coarser and 
coarser, and more oblique, with increasing latitude, so that at the base of 
the long neck the coils are about 8 microns apart and lie at an angle of 
about 23° with a transverse plane. This obliquity increases until, near the 
middle ‘of the body, it reaches a maximum of about 30° (Fig. 2). Thence 
onward, however, the obliquity diminishes. Somewhat behind the middle 
of the body, certain coils of the helix fade, so that the other, now more promi- 
nent, striae are as much as 20 microns apart, while their width is nearly 
two microns,—namely the distance apart of the double “lines” representing 
the striae. This “dropping out,” or fading, of course, is evidence of the exis- 
tence of a plurality of helicoid “striae.” In this way the body of the nema takes. 
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on the external form of an ordinary multiple-threaded screw. Here, in the mid- 
dle, the contour of the body has become very coarsely and very pronouncedly 
compound-crenate. The more pronounced striae come to subtend twelve 
minor ones (Fig. 3). Finally near the tail end, the more pronounced striae 
subtend six minor ones (Fig. 3) ; this is near where the body is bluntly rounded 
off, in a hemispherical-conoid manner, in the course of a distance equal to 
about one and one-half body widths (Fig. 1). At first sight the deceptive 
appearance of the cuticle toward the posterior end of the nema suggests 
moulting, and consequent wrinkling of the cuticle. Longitudinal “striations,” 

about 2 microns apart, due to the attachment of the mus- 
A culature, are visible in most regions of the body. Posteriorly 

these longitudinal “striae” are still slightly oblique, and 

this slight obliquity extends practically to the terminus. 

There are no cuticular wings. With the nema in profile 

ee lateral chords appear about one-seventh as wide as the 

y. 

The groove-like unarmed “vestibule” is very simple and 
shallow,—about as deep as the ay the two prominent, 
lateral, forward-pointing, conical labial projections (Fig. 1, 
proj. lb.). The vestibule leads pete ag the slit-like mouth 
opening into a long, uniform, tubular pharynx, extending 
more than halfway to the nerve-ring. The pharynx is a 
marked feature of the front end, though it is so transparent 
and dimly refractive that it might, perhaps, under some 
circumstances, rather easily be overlooked (Fig. 1). Van 
Beneden seems to have figured the pharynx; Nicoll not, or 
at least not definitely. The mouth seems to lead into a 








“00 


minute pharyngeal or vestibular cavity, not very much wider 





' <i than the amphids, perhaps six to eight microns wide,—a 


Fig. 2.—Camera 
lucida drawing of 
an oblique view of 
the eight-fold heli- 
coid striae of As- 
carophis heliz, at 
lat. 23°, near the 
beginning of the 
intestine. The an- 
astomosing occurs 
opposite the lateral 
chords. 


round the vestib 


little longer dorso-ventrally than transversely. The 
median axil between the two lips is not sharp and distinct. 
The inner surfaces of the conical labial projections are 
not uniformly rounded and striated, like the outer sur- 
faces,—for, near the middle, in their inner lateral lines 
or fields there are refractive longitudinal elements ex- 
tending from the tips back to the mouth opening. It 
seems quite certain that there is an axial element ex- 
tending to the apex of each of these conical projections, 
and when this is viewed in optical section, as one focuses 
from front to back, the appearances give rise to the opinion 
that there is a single innervation to each conical pro- 
jection. One sees no evidence of radial musculature 
ule. There are no eyespots; and there is no pigment near 


the head, or elsewhere in the nema. 
Returning now to the profile and dorsal views of the head ;—four to five 


microns behind the tips of the two cephalic projections, exceedingly minute 
openings in the lateral region indicate the external amphids. As viewed 
dorso-ventrally, the anterior part of the walls of the pharynx, without diminish- 
ing much in thickness, bend together and nearly meet near the base of the 
vestibule, thus giving rise to the narrow mouth opening; in this anterior 
portion of the pharynx, the transverse striation is less apparent. 

Behind the pharynx the oesophagus is a little less than one-third, at the 
nerve-ring about one-fourth, twice as far back as the nerve-ring a little less 
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than one-third, and then again soon—rather suddenly increasing—a little 
more than one-third, and finally is one-half, as wide as the corresponding 
portion of the neck. The lining of the oesophagus is a rather distinct 
feature throughout its length, and finds its main optical expression as a 
somewhat sinuous axial element. The musculature of the oesophagus is 
rather fine. Behind where the above-mentioned enlargement takes place 
there is a considerable amount of granular matter in the oesophageal tissues. 








Fig. 4 


Fig. 3.—Helicoid striae of Ascarophis helix considerably behind the middle of the 
body. 

Fig. 4.—Camera lucida drawing of the contour of Ascarophis helix near the tail 
end of a female. 


In front of this region the radial fibers are of a finer nature, closer together, 
and the granulation much less apparent, if present at all; in other words, 
there is a distinct change in the structure of the eosophagus at a point twice 
as far back as the nerve-ring. The intestine becomes almost at once two- 
thirds as wide as the body; it is separated from the oesophagus by a distinct 
cardiac collum somewhat less than half as wide as the body. 


mee QS ‘5 


Fig. 5.—Diagrams illustrating a theory of the mode of origin of helicoid striae through 
anastomosing of the ordinary transverse striae of the nemic cuticle. Let 1 represent 
seven ordinary annules of anemic cuticle, and suppose the anastomosing to take place 
on opposite sides of the nema at the places indicated by the arrows; 2 represents the 
anastomosing as having taken place, precisely as indicated by the arrows in 1; while 
3 and 4 show the further theoretical transition to perfect helices. It will be observed 
that two helices are formed. Bilaterally symmetrical growth would necessarily lead 
to helices of even number, as exemplified in Ascarophis. See also Figs. 6 and 7. 
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The wall of the intestine, while not very thick, is somewhat irregular in 
thickness, the lumen’ appearing zigzag. At places the wall of the intestine 
is one-fourth as’ thick as the intestine is wide; at other places nearby its 
thickness may diminish by two-thirds. There is a distinct lining to the 
intestine, apparently made up of “columnar” elements vertical to the inner 
surface, though these have not been very clearly seen (Fig. 8). The granules 
contained in the intestinal cells are rather uniform in size, but their histo- 
logical characters can not be made out on account of the state of preservation 
of the specimen. Well forward, near the blind end of the ovary, the intestine 
is not over one-third as wide as the body; and in this region the body wall, 
including the cuticle, occupies about one-fourth the radius, of which amount 
the vaguely retrorse cuticle occupies eight microns and the muscular tissue 
fifteen microns. There seems to be a very short rectum. The portion of 
the intestine just in front of the rectum is saccate, and, for a very short dis- 
tance about as wide as the corresponding part of the body; whereas 
in front of this enlargement the intestine is only about one-third as wide as 
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Fig. 6.—Should two ordinary adjacent annules on each side of the nema behave as 
shown in 1, the result would be four helices; four such would originate eight helices. 
See also Fig. 7 and Fig. 5. 

Fig. 7—Should anastomosing take place simultaneously i in successive annules oppo- 
site any four of the longitudinal chords a, b, c and d, say the four submedian, or the 
two lateral and the two median, the result would be eight helicoid striae. See also 
Fig. 6. 


The blind end of the anterior ovary, about as wide as the distance between 
two of the adjacent oblique winds of the cuticular helix, is about two-thirds 
as far behind the cardia as this latter is behind the anterior extremity. In 
this region, in the body cavity, which is relatively of considerable capacity, 
there are “floating” organs made up of ellipsoidal or subspherical, fine granules, 
the largest of which are about eight microns in diameter (Fig. 8, org fluit). 
These “loose” organs are reminiscent of those known and figured in some of 
the ascarids,—e.g. Ascaris kiikenthalii. The ovaries lie in elongate coils, 
and at first contain odcytes about four microns across, which soon increase 
and become packed in the ovaries in the form of polyhedrons whose optical con- 
tour is often hexagonal, and which are 10 to 12 microns across where the ovary 
is one-third as wide as the body. The stretched-out ovary would be about 





FEB. 19, 1928 COBB: SCREW-NEMAS, ASCAROPHIS 101 


twenty times as long as the body of the nema is wide, and at its greatest 
width about one-third as wide as the nema. Sperms have not been seen, 
nor has the extent and nature of the oviduct been observed. The two 
uteri are filled with six to eight hundred ellipsoidal eggs about one-third as 
long as the body is wide and averaging 40 X 24 microns. For a short dis- 
tance near their equator the eggs are practically cylindrical. The shells 
are thick—a little over 2 microns—and structureless looking; are of uniform 
thickness throughout; and, as seen in the uteri, are without any surface 
markings or appendages. No indications were seen of “two flagellae at one 
pole,” as noted by van Beneden and Nicoli.. It is possible that appendages 
might arise later, e.g. from some vaginal secretion coagulated during deposi- 
tion. The eggs, before deposition, contain fairly well developed larvae. 
There is a single ovijector of considerable length passing inward from the 
vulva; apparently the ovijector is several times as long as the body is wide, 
—say at least three times. Its walls are thick and muscular; viewed in 
optical section it is nearly one-third as wide as the body, being somewhat 
flattened when collapsed, and so, in cross-section, a little more than half 
as wide as long. Its lining is thin 

and strongly refractive; the wall, dird dl... § a : 

when seen in optical section, is j < 

glassy internally and fibrous ex- Jum Jt /. 

ternally. The vulva is a transverse S 

ellipsoidal affair near the middle 

of the body, about one-fifth as wide 

as the corresponding portion of the 

body and interrupting two to three 

of the spirals. It is about twice as 

wide as long, is distinctly marked, 


and presents a double refractive 
contour, especially posteriorly. 
The excretory pore is an opening 
of considerable size, taking up the ge 


space of about three annules of Fig. 8.—Somewhat schematized drawing of a 


the cuticle. For a short distance cross-section of Ascarophis helix, taken not far 
the tube is strongly refractive, behind. th k. Eight heli 

then suddenly becomes almost in- heli Oey: RA ROaeel, 88H Oy MP 
visible. In the specimen under sna. 
examination it is impossible to follow it far enough to say whether in its 
oe i. wer” double and symmetrical or remains single and asymmetrical 
(Fig. 1, p ez. 

Diagnosis: Ascarophis having a length of 13 mm.; striae helicoid, the 
sub-cephalic ones very fine and not retrorse, the posterior ones very coarse 
and compound, their maximum obliquity,—behind the nerve-ring,—30°; 
the two labial projections broadly conoid; pharynx tubular, 1.1%; tail 
abn and rather symmetrically short-conoid, 0.2%; eggs without polar 

aments. 

Habitat: Gills of the fish, Dasyatis centrura, sting-ray. This unusually 
interesting nema was discovered by my friend, Dr. G. A. MacCallum, at 
Woods Hole, Mass., August, 1927, while examining material collected by 
the Bureau of Fisheries. Hitherto members of the genus Ascarophis have 
been found only in the intestinal canal of fishes. Previously the species 
have been but very imperfectly described; males have not even been men- 
tioned. The helicoid development of the outer cuticle is especially in- 
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teresting. No other nemas known to me present this feature, I can only 
suggest that a plurality of helices has evolved through anastomosis such as 
has been frequently seen, and often figured, in cases where the annules of 
the nemic cuticle are a marked feature; this anastomosis, if increased in 
extent and systematized as shown in the diagrams (Figs. 5, 6 and 7) could 
give rise to helical striae. The anastomoses in A. heliz, as far as seen, are 


lateral. 


The facts recorded in this communication regarding the helicoid 
striae, and the theory of the method of their formation accord with the 
writer’s observations (1888*), that the longitudinal chords are a seat 
of the formation of the fibrous cuticle in nemas. 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


PHILOSOPHICAL SOCIETY 
964TH MEETING 


The 964th meeting was held at the Cosmos Club November 26, 1927. 

Program: The evening was given to reports from the Prague Meeting of 
the International Geodetic and Geophysical Union. 

WituuaM Bowtie: International coéperation. There are very few branches 
of science on which international coédperation and conferences are not desirable. 
One of the branches which needed such codperation very early is geodesy. 
About 65 years ago the geodetic association having representation from the 
states of the German confederation was enlarged to include all of the countries 
of Europe. Then, about 1886, the European Geodetic Association was en- 
larged to the International Geodetic Association, taking in all of those coun- 
tries of the world in which geodesy was active and which cared to join. 

Then there were the Seismological Association and. the Astronomical 
Society. Besides the societies for Meteorology and Terrestrial Magnetism, 
there were the Geological Congress and the Geographical Congress. It would 
be rather difficult to estimate the number of international scientific associa- 
tions that were in existence prior to the world war but, in any event, the 
government of the United States paid dues to seven of ‘them. The others 
were not considered as being of an official nature and therefore do not appear 
in the list of those receiving government support. 

All of those old associations and societies did notable work. They ad- 
vanced greatly the various sciences involved and the periodical conferences 
or conventions made it possible for the workers in any one field to get together 
and become personally acquainted. 

It has frequently been said that very little is accomplished at such confer- 
ences. I am rather inclined to differ with this view. The reports of the 

proceedings may indicate that nothing very definite had been accomplished 
by the delegates and conimittees in their general meetings, but the many 
conferences of the delegates in their rooms and in hotel lobbies and while 


? Beitrige zur Anatomie und Ontogonie der Nematodon. Gustav Fischer, Jena, 
1888. 
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at receptions, etc., make it possible for the organizations to which the repre- 
sentatives belong to develop much during the intervals between the general 
conferences. 

Just before the end of the world war the representatives of the national 
academies of some of the allied countries decided to reorganize international 
scientific associations and societies. The result of the preliminary discussion 
was the calling of a meeting at Brussels in July 1919. At this conference 
there was organized the International Research Council and three of its 
Unions, those of Geodesy and Geophysics, of Astronomy, and of Chemistry. 
Provision was made for the later organization of eight other Unions, five of 
which have been created. 

The Preamble to the Statutes of the International Research Council set 
forth the purposes of the organization and then the Statutes showed how the 
organization should function. The affairs of the Council are administered by 
an Executive Committee composed of the President, two Vice Presidents, 
the Secretary General and a representative of each of the Unions now organ- 
ized. The headquarters of the Council are_at Brussels where the meetings 
occur and where the archives are kept. 

The meeting of the International Geodetic and Geophysical Union, held 
in September, 1927, in Prague, was considered to be the most successful, 
from a scientific standpoint, of any ever held. As a matter of fact, only two 
had previously been held, one in Rome in 1922 and one in Madrid in 1924. 

In Madrid and also in Prague the Parliament Building was turned over to 
the Union for the meetings of its Sections and their various committees. 
There is always a most delightful entertainment of the guests, with receptions 
by high government officials, and there are visits to nearby places of interest 
during the conferences and at the end of the meeting there is usually a per- 
sonally conducted excursion over the country where the meeting is held. All 
of the entertainment is given free to the delegates and their families except the 

excursion at the end of the conference and, even then, special rates on the 
railroads and hotels are extended. 

The International Research Council and its Unions certainly justify their 
existence. There are now about 32 countries adhering to the Council and it 
is hoped that the remaining countries which have not yet joined may do so in 
the very near future. (Author’s abstract.) 

W. D. Lampert: Section on geodesy. 

N. H. Heck: Sections on oceanography, seismology, and terrestrial magnetism. 
One of the important outcomes of attending a meeting of this character is 
coming in close touch with those who are doing outstanding work along similar 
lines throughout the earth, since this gives a new viewpoint on the problems 
involved and a better understanding of the part which should be taken by 
the country of each delegate. Through association both in official duties 
and through the American Geophysical Union with the three subjects named 
it is not inappropriate for one delegate to report on all three, though there was 
American representation in each. The effort to follow the work of three 
sections was very difficult and the observations are therefore not based on as 
full first hand information as would have been the case in attending only 
meetings of one section. 

Oceanography. The activities in this section indicate the great complexity 
of this subject which includes most of the geophysical subjects relating to the 
land. There are a great many organizations, some of them through lack of 
funds accomplishing little, and the section has considered it a part of its duty 
to attempt to codrdinate these. This is being accomplished to some extent, 
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though with some difficulties, owing to the constitutional limitations on the 
activity of the section. Since the last meeting lists of oceanographers and 
organizations engaged in oceanographic activities have been published and 
will prove useful to all those interested in oceanography. International 
investigations in tides, standardization of instruments in use in oceanography 
and similar subjects have engaged a considerable portion of the section’s 
activity. 

Seismology. The national reports proved to be of great value as showing 
how the International work in this subject is recovering from the disintegrat- 
ing effects of the war. The rise of interest in seismology in the United States, 
as indicated by the reports from the Carnegie Institution of Washington, the 
Jesuit Seismological Association, and the United States Coast and Geodetic 
Survey, was noted with interest. A report of considerable interest was given 
by Dr. Imamura for Japan which indicates that at 50 stations new instru- 
ments have replaced those shown by the great. earthquake of 1923 to be 
inadequate. An instrument for measuring long period waves which has been 
developed in Japan was discussed, also a clinometer for measuring tilt by 
which it appears likely that severe earthquakes can be predicted one half to 
several hoursin advance. This preliminary tilting of the earth will be further 
studied. Dr. Rothe, secretary of the section and head of the Central Bureau 
at Strasbourg, introduced the proposed nomenclature for earthquake phases 
of Dr. James B. Macelwane, of St. Louis University and head of the Jesuit 
Seismological Association and this was fully discussed though not recom- 
mended for adoption at this time. Other national reports were of consider- 
able interest but cannot be detailed. Dr. Nikifaroff of Russia described the 
activities in seismology in that country, including ten new major stations 
and numerous minor stations in regions specially subject to earthquakes. 
A station is being established in the Comandorski Islands, the nearest group 
to the Aleutians. 

Terrestrial magnetism and electricity. The range of subjects discussed 
was wide. The report of the activity in the United States was covered by that 
of the Coast and Geodetic Survey and that of the Carnegie Institution of 
Washington, Department of Terrestrial Magnetism and Atmospheric Elec- 
tricity, the latter of which also contained much information about work in 
all parts of the earth. Improvements of instruments: and methods was 
stressed in both reports. The national report of Denmark which described 
progress both in that country and Greenland; that of Norway which de- 
scribed recent important auroral investigation; that of France, which de- 
scribed proposed work in the French possessions in the Pacific and elsewhere; 
that of Japan which described proposed work in the mandate islands in the 
Pacific and others of considerable interest. Committees were continued or 
formed to study the sudden commencement of magnetic storms, a better 
method of magnetic characterization of days, extended study of auroral 
phenomena, and improved instruments and methods for investigation of 
geological formations, and numerous other subjects. 

Tt was decided to recommend the adoption of Greenwich time for publica- 
tion of magnetic observations, though as there was considerable opposition, 
no time was set for making the change. The hope was expressed that the 
proposed auroral program could be extended to the United States and Canada. 
Geophysical investigation to determine geological formations is perhaps a 
little odes the ordinary range of geophysics but it was decided that such 
work should be given encouragement, at least such work as is undertaken 
from the proper scientific viewpoint. 
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There was a resolution adopted by three different sections, Oceanography, 
Seismology and Geodesy recommending the investigation of deep ocean 
troughs by acoustic surveying, gravity determinations and seismological 
observations. It is hoped that work of this character will be undertaken in 
various parts of the earth before long. (Author’s abstract.) 

H. H. Kiwpatu: Section on meteorology. This meeting followed imme- 
diately after the Leipzig meeting of the International Commission for the 
exploration of the upper air, Au 27-September 3. The commission is 
appointed by the International Meteorological Committee, has no official 
standing, and no funds. Like its parent body, it is a purely voluntary 
organization of men engaged in a research of world-wide extent. There was 
an exhibition of aerological instruments in connection with the meeting. 

The most important subject under discussion was the publication of the 
upper air data obtained by means of balloons and kites on international 
days. Closely related to this was the question of units of measure to be used 
in presenting the data. A sample volume containing the data for the year 
1923 was submitted for consideration. 

Dr. H. Hergesell, Director of the Aerological observatory at Lindenberg, 
Germany, was elected president of the Commission, to succeed Sir Napier 
Shaw, who declined reelection. 

There are many points of similarity between the meetings at Leipzig and 
Prague. Sir Napier Shaw presided as president over both meetings. Most 
of the delegates at Leipzig were also delegates at Prague. At the latter 
meeting, however, the strong German delegation, and the delegates from 
Austria and from the U. 8. 8. R. (Russia) were missing. 

At Prague, after the Bureau had reported on its work during the three years 
that had elapsed since the Madrid meeting, various subjects were discussed, 
prominent among which were, as at Leipzig, the publication of upper air 


' meteorological data, and the units of measure to be used in their presentation. 


The Section was deeply interested in these subjects for the reason that at 
Madrid it had appropriated £500. towards defraying the expense of the 
publication of the sample volume. The Section also expressed a broader 
interest in the question of units in the form of a resolution which authorized 
and requested its bureau to report on the practices of the different sciences 
comprised within the Union with regard to units of measurement, and to 
invite the codperation of the bureaus of other sections with the ultimate 
object of a common unitary system for all these sciences. 

Other subjects assigned to commissions for consideration included solar 
radiation, hemispherical weather maps, scientific methods of weather fore- 
casting, the adoption of the week as a unit of time in meteorological statistics, 
and the relations between the Section of Meteorology of the Union and the 
International Meteorological Committee. (Author’s abstract.) 

H. E. Merwin, Recording Secretary. 


BIOLOGICAL SOCIETY 


710TH MEETING 


The 710th meeting was held in the assembly hall of the Cosmos Club 
November 5, 1927, at 8 p.m., with Vice-president WeTmore in the chair and 
75 persons present. New members elected: J. Gorpon Carison, Mrs. 
Davip J. Rumsoueu, H. H. SHAMEL. 

Frank THONE announced that the late Dr. E. F. Smitn’s collection of 
photographic negatives has been turned over to Science Service. It is made 
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up principally of photographs of plant pathologists. A short special cata- 
logue of the collection is to be published, and a complete set of prints donated 
to the U. 8. Department of Agriculture. 

J. M. Aupricu reported that he had many interesting old records of flies 
collected at Grove Hill, Maryland, and Oak Grove, Virginia, and inquired 
whether members of the Society could assist him in locating these places. 

A. Wetmore reported his observation on October 29 at Widewater, Vir- 
ginia, of large flocks of Grackles made up mostly of Purple Grackles but also 
containing numbers of Bronzed Grackles. 

The regular program consisted of reports and remarks on the International 
Congress of Zoology at Budapest by two of the delegates of the Biological 
Society, Dr. L. O. Howarp and Dr. C. W. Sriuzs. 

Doctor Howarp, in reporting as a delegate of the Society to the Tenth 
Entomological Congress held September 4 to 10 at Budapest, stated that, 
while he was an official delegate of the Biological Society, he was not a 
delegate of the United States Government,—Doctor StesneGcErR and Doctor 
StTrLEs representing the Government. As Doctor StesnEGER had not re- 
turned to the States and as Doctor Stites wished to report chiefly concern- 
ing the work of the International Commission on Zoological Nomenclature, 
it became necessary for the speaker to touch upon the general features of 
the Congress. This he was hardly prepared to do, as he had expected 
Doctor StesNEGER to be able to make a full and general report on the 
aspects of the Congress, which would probably be more interesting to the 
members of the Biological Society than those which the speaker had especially 
noticed as he went there mainly to attend the Section on Economic Zoology 
of which he was President. 

The Congress was largely attended, more than seven hundred being 
present. There were forty-eight official delegates representing twenty-four 
countries. England and China did not send official delegates. 

He spoke especially of the opening address in the great hall of the National 
Museum of Hungary by the President, Professor Horvatu, and stated 
that this address was delivered in French, German, Italian and English. 
Two hundred and sixty papers were read at the Congress, twenty-five of 
them before the general sessions. These twenty-five were largely illustrated 
papers, the motion picture machine being used in several of them. There 
were twenty-five papers on entomology. His talk was illustrated by a 
number of lantern-slides from photographs which he had taken at the 
Congress, largely of individuals. (Author’s abstract.) 

Dr. ST1LEs gave an account of his activities at the Congress, and pre- 
sented the following list of amendments to the International Rules adopted 
at the Congress: 


Amendments to the international rules of zoological nomenclature: Important 
notice to zoologists, physicians, veterinarians, and others using zoological names. 

Upon unanimous recommendation by the International Commission on Zoological 
Nomenclature, the International Zoological Congress which met at Budapest, Hungary 
September 4-8, 1927, adopted a very important amendment to Article 25 (Law of 
pomeen Ay which makes this Article, as amended, read as follows (italicized type repre- 
sents amendment; Roman type represents the old wording): 

Article 25.—The valid name of a genus or species can Ss only that name under 
which it was first designated on the conditions: 
_ &) That (prior to January 1, 1931) this name was published and accompanied by an 
indication, or a definition, or a description; an 

b) That the author has applied the principles of binary nomenclature. 

c) But no generic name nor specific name, published after December 31, 1930, shall 
have any status of availability (hence also of validity) under the Rules, unless and until it 
is published either 
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(1) With a summary of characters (seu diagnosis; seu definition; seu condensed de- 
scription) which differentiate or distinguish the genus or the species from other genera 


or species; 
(3) or with a definite sine oie reference to such summary of characters (seu diagno- 
sis; seu definition; seu condensed description). And further 

(3) in the case of a generic name, with the definite unambiguous designation of the 
type species (seu genotype; seu autogenotype; seu orthetyee). 

The purpose of this amendment is to inhtbit two of the most important factors which 
heretofore have produced confusion in scientific names, The date, January 1, 1931, 
was selected (instead of making the amendment immediately effective) in order to 
give authors ample opportunity to accommodate themselves to the new rule. 

The Commission unanimously adopted the following resolution— 

a) It is requested that an author who publishes a name as new shall definitely 
state that it is new, that this be stated in only one (i.e., in the first) publication, and 
that the date of publication be not added to the name in its first publication. 

b) It is requested that an author who quotes a generic name, or a specific name, ora 
subspecific name, shall add at least once the author and year of publication of the 
quoted name or a full bibliographic reference. 

The foregoing resolution was adopted in order to inhibit the confusion which has 
frequently resulted from the fact that authors have occasionally published a given 
name as ‘‘new’’ in two to five or more different articles of different dates—up to five 
years in exceptional cases. 

e three propositions submitted by Dr. Franz Pocus, of Vienna, failed to receive 
the necessary number of votes in Commission to permit of their being recommended 
to the Congress. Out of a possible 18 votes for each proposition, Pocun’s proposition 
I received 9 votes, II received 6 votes, and III received 7 votes. 

Zoological, medical, and veterinary Journals throughout the world are requested 
to give to the foregoing the widest possible publicity in order to avoid confusion and 
misunderstanding. C. W. Sriuzs, Secretary to Commission. 


711TH MEETING 


The 711th meeting was held in the assembly hall of the Cosmos Club 
November 19, 1927, at 8 p.m., with Vice-president Wetmore in the chair 
and 65 persons present. New members elected: Cuartes L. BAKgr, 
WiuiaM H. Resse. 

Dr. Paut JoHNSON reported that he had recently seen a bird picking in- 
sects out of the hair of one of the yaks at the Zoo. The bird was not identified. 

F. C. Lincotn presented recent records of the recovery of banded birds, 
namely of a blue-winged teal in Colombia, banded in Nebraska, and of a 
black-crowned night heron in Santo Domingo, banded in Massachusetts in 
1924. 

A. Wetmore referred to the 45th annual meeting of the American Orni- 
thologists’ Union held in Washington during the past week, and called on 
various visitors for remarks, namely RutHven Deanz, G. F. Smmons, 
Mrs. M. M. Nicsz, Dr. Tracy I. Storr, and others. 

Howarp Batt read a list of birds seen on the field trip of the American 
yes ia Union down the Potomac River on November 18, totaling 

species. 

A. J. vAN Rossem (illustrated): Faunal associations of Salvador.—The 
speaker, who has spent two and a half years in field work in Salvador, de- 
scribed the various associations and illustrated their characteristics by 
photographs. From the Pacific slope a volcanic range rises abruptly to 
7000 feet elevation. A valley separates this from another range, i 
9000 feet elevation on the continental divide, the eastern limit of Salvador. 
From the Pacific side the Arid Pacific division of the Lower Tropical zone 
rises to 6800 feet on the highest volcano, followed at 6800 to 7000 feet by a 
well-marked Sonoran association. The same zone rises to 3500 feet on the 
Cordillera; from 3500 to 8000 feet is Lower Transition, an essentially pure 
zone of pitch pine. From 8000 to 9000 feet on the Pacific side is an Upper 
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Tropical rain forest, composed chiefly of oak and white pine, with abundant 
mosses and tree ferns. 

In discussion, T. 8. Paumer referred to Lesson’s visit, about a century 
ago to the Pacific Coast, including Salvador and Nicaragua. Later he 
received specimens from his nephew, who was on a vessel which plied back 
and forth between Salvador and Oceanica, resulting in much confusion of 
data. Mr. van Rossem pointed out that the locality ‘San Carlos, Central 
America,”’ referred to by Lesson was the San Carlos in Salvador, which 
country continued to style itself ‘Republic of Central America” for some 
years after the dissolution of the countries that had been united under 
that name. 

Epwarp Francis, Hygienic Laboratory: T'ularaemia in rabbits and other 
animals as related to human health (illustrated).—Dr. Francis spoke of the 
completeness of our knowledge of tularaemia and of the abruptness with 
which it has become recognized as a national and international disease. 
Discovered by McCoy of the United States Public Health Service, in 1910, 
in the California ground squirrel (Citellus beecheyi Richardson), the disease 
became engrafted into the wild rabbits of the West, and then, as a disease 
< pec gue and of man it has advanced steadily across the continent, 

anew in state after state until now, in 1927, there remains only 
Ps Ppolid b ock of nine uninvaded States, composed of the six New England 
States, New York, New Jersey, and Delaware. Although a new disease of 
rodents and of man, tularaemia has now been recognized in 37 states of the 
United States, in the District of Columbia, and Japan. Of 420 reported 
cases, 17 have terminated fatally. 

The great reservoir of infection in nature is wild —— (Jacks, snowshoes 
and cotton-tails) ; it has also been found in the oo squirrels of California 
and Utah, in the wild rats of Los Angeles, an the wild mice of Contra 
Costa County, California. But cases of human infection, referable directly 
to wild rodents, have been traced only to the wild rabbits and not to rats 
or mice. 

Transmission among wild rabbits is by blood-sucking ticks, lice and flies. 
Transmission to man is by ticks (Dermacentor andersont), by flies (Chrysops 
discalis), and by self-inoculation or contamination while dressing wild 
rabbits or while dissecting infected rodents in the laboratory. 

Market infections of rabbits and man, the bacteriology, symptoms in 
man, and prevention were discussed, the various phases of the disease being 
illustrated by lantern slides. Many points were brought out in the dis- 
cussion which followed, especially the susceptibility of foxes, coyotes and 
dogs, which feed on rabbits, and the relationship of the well-known fatal 
epidemics of wild rabbits to ’tularaemia. (Author’s abstract.) 

8. F. Buaxe, Recording Secretary. 


@bituary 


BrapsHaw Haut Swaues, a member of The Acaprmy, died January 23, 
at his home in Washington. He was born at Detroit, Michigan, June 30, 
1875, educated at the University of Michigan, and was widely known for 
his work on birds. Mr. Swales was an active member of the American 
Ornithologist’s Union and other scientific societies. For some years he had 
been honorary assistant curator of birds at the U. 8. National Museum, to 
which he contributed a large number of valuable specimens. 








